Acellular low-potassium dextran preserves pulmonary function after 48 hours of ischemia.
We previously have shown that extracellular preservation solutions provide superior pulmonary protection after 18 hours of cold ischemia at 4 degrees C in an isolated, whole-blood-perfused, rabbit lung model. We also reported that the addition of 20% whole blood to a low-potassium dextran solution (BLPD) conferred no discernible advantage over low-potassium dextran (LPD) alone in this same model. Our current study was aimed at documenting the importance of blood in buffering extracellular preservation solutions during 24 to 48 hours of hypothermic ischemia. We studied three groups of lungs using an isolated, whole-blood-perfused, ventilated, rabbit lung model. Lungs were flushed with Euro-Collins, LPD, or BLPD solution, and then were reperfused after 24, 36, or 48 hours of hypothermic storage at 4 degrees C. Continuous measurements of pulmonary artery pressure, pulmonary vascular resistance, left atrial pressure, tidal volume, and dynamic airway compliance were obtained. Fresh, non-recirculated venous blood was used to determine single-pass pulmonary venous-to-arterial O2 gradients. The 24-hour Euro-Collins group could not be completed because of immediate reperfusion failure. The 36-hour LPD group oxygenated significantly better than the 36-hour BLPD group (363.3 +/- 65.1 versus 145.3 +/- 40.3 mm Hg, respectively; p = 0.015). The 48-hour LPD group also experienced significant improvements in oxygenation when compared with the 48-hour BLPD group (pulmonary venous-arterial O2 difference of 239.4 +/- 48.4 versus 70.7 +/- 19.5 mm Hg, respectively; p = 0.012). The 48-hour LPD group also displayed significant improvements in pulmonary artery pressure (34.72 +/- 0.96 versus 55.52 +/- 7.37 mm Hg, respectively; p = 0.031) and pulmonary vascular resistance (39,737 +/- 1,291 versus 67,594 +/- 9,467 dynes.s.cm-5, respectively; p = 0.027) when compared with the 48-hour BLPD group. There were no significant differences between the three LPD groups. Extracellular solutions provide improved pulmonary preservation in an isolated rabbit lung model after 48 hours of cold ischemia. The addition of blood to extracellular preservation solutions diminishes pulmonary function when combined with ischemic periods of 36 to 48 hours.